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7 _TURNELIN: MACHINES
INCIUDE MYIE- IRE DEVICE

DESIGN EVOLVED FEOM X-RAY 5TUDiR: “F ANIMAL IN ACTION -- Moscow, Smens,
RNo 21, Nov 51

Ore day in the summer of 1947, 1n an old open mine at the foot of Blagodat'
Mountain in the Urals, Aleksander !. Trevelev climred throwpt a side hatch inte R
& strange cigar-shaped machine whicn nad a powerful boring element at the nose H
and special jack-operated rins l'pla‘rn;\k'.-dorrxrat,y} at the rear, FHe started the !
motor, and the machine tegan tc burrov inio the mountain.

This machine, which Trevelev himgelf had designed, 18 cailed an "undergroud
boat." On the first dsy of Lhe tests the mach:ine mdvanced one meter. On the
second, 1t penetrated 2 meters into the ground, and on the third day, it advanced r
5 meters. t simply entered the ground and disappeared. The success of the !
Blagodat' tests comstitute a milestone ir. Soviet technology. :

The first model of the underground boat was ejuipped with a spiral element
around the periphery of the mid-section. The rotation of this spiral packed the
excavated earth against the walls of toe tunnel. [7\' prhotograph of the first
model of the underground hoal, teren ut the Blagodat' site, appears on page 18
of the gource. It 15 not made clear whether thig is the man-carrying machine
vhich Trebelev tested in tre summer of lt?b?J

Trebelev designed his underground boat afver viewing X-ray pictures of a
mole making its way through the ground. He observed that the animal moved its
head from side to side in a sort of bering motion, while 1t propelled itself
forward with its powerful hind legs. It was noted that the mole packed the
loose earth i1t had excavated agairst the walle of its tunnel by expanding its
neck mascles. This action of the neck muscles was one of the most important
influences on the design cf the underground boat, and 1t was to duplicate the
function of the mole's neck that the spiral element was built into the machine.

-1 - »

CLASSIFICATION  CCHFIDENTIAL

STATE NAVY NSRB DISTRIBUTION ] ]
ARMY AIR i:1) I I '

.

f_

Sanitized Copy Approved for Release 2011/09/23 : CIA-RDP80-00809A000700050515-3 _




!
1

9A0007000501 5-3

R " et . v,

d fr Release 2011/09/23 : CIA-RDP80-008

-

50X1-HUM

CONFIDENTIAL

discovery by Soviet sclentists that great speeds reduce resistance to cutting.
Thus, the first model was powered by electric motors of only 4O [horse/pover,
but which had very high speeds of revolution. These motors were small and light
enough to £it intc the machine.

The advent of the underground boat hag opened up an entirely new branch of
science, known as terrodynamics. This science foresees the day when underground
navigation and exploration will be carried out at great depths. Future under-
ground boats will be outfitted with such havigational aids as echo sounders ’
gyrocompasses, and inclinometers. They will be powered by storage batteries ’
and will have gupplies of oxygen for emergencies. There will be special ports
which can be opened underground for taking earth samples. The crew will consist
of a captain and e helmsman. Surface remote control is also planned.

For the immediate future, the underground boat 1s to be employed in excava-
tlon work for laying gas and heating mains and similar underground work.

A third model of the underground boat is now being built in the shops of
a Moscow Plant of the Mosgazatroymkhanizatsiya Trust (Moscow City Administra-
tion for the Construction of Gas Networks). It ig mich better than the first
twvo models, embodying improvements arrived at from observing the tests of the
previous machines.

Moscow, Moskovskayn Pravda, 27 Dec 51

The Moscow Plant of Mosgazstroymkhanizatsiya has built & cigar-shaped
construction machine, 5 meters long, 1} meters in diameter, and weighing 1}
tons. It ig ec.ipped with powerful boring elements having hard-alloy cutting
edges. In the rear are four Jack-operated fins, which work in alternate pairs,
pushing against the walls of the bore to propel the machine forward. It ad-
vances at 10-12 meters per hour. The operator, inside the machine, can ~hange
the direction of travel by stopping or reversing one of the fins.

This machine will greatly advance underground construction work in laying
out city commnications systems, gas and water mains, and sewers. Tests of the
first two models of tne machine gave satisfactory results. It was found that
they could penetrate not only soft earth, but also hard rock, including granite.
Even through granite, the machine will be mble to advance at a speed of one
half meter per hour.

NEW TUNRELER TO SIMPLIFY PIPE LAYING -- Moscow, Vechernyaya Mogkve, 5 Jul 51

One of the most remarksble machines which the Moscow Drilling Machinery
Plant has developed for the retro’.um industry is a new pipeline tunneler,
invented by Engineer Sidorov, Essentially, the device consists of a long pipe
of large diameter, to the end of which is attached a special crown, fitted with
teeth and blades. When the pipe is rotated, this crown cuts into the earth. A
conveyer belt running down the center of the pipe removes the earth as the crown
piece cuts it away. The tunneler is designed primarily for cutting passages
through railroad embankments and under roads, so that pipelines can be put
through without disrupting the overhead structures, After the bore is compieted,
the crown is removed from the pipe, and the pipe is left in place as a protective
sheathing for the pipeline. The first model of the device has been tested and
returned to the plant for minor improvemente.
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The plant is preparing to launch series production of a special mechanism :
vhich rotates large-diameter oil pipe while it is being machine welded. !

Other products of the plant are machines for drilling artesian wells )
mortar mixers and pumps.

COMPLETE NEW TUBE LAYER -- Moscow, Mosgkovskaya Pravda, 23 Nov 51

The Moscow Mashinostroitel' Plant of the Ministry of Transportation has
completed the assembly of & new tube layer, designed for laying the segmented
matal walls of subway tubes. The machine is electric povered, and cen work
behind & tunneling shield. It has undergone tegts and has been accepted by a
state commission.

Moscow, Vachernyaya Moskva, 20 Dec 51

The tube layer built by the Moscow Mashinostroitel! Plant has a special
metal arm mounted at the front, which picks up the segments of metal tubing
and deposits them in vlace. The machine runs on a 30-meter track, moving
gradually forward as it completes the installation of successive sections of
the tuts. After it has reached the end of the track section, it raises itself
from the rails by means of four hydruulically operated shoes, after which it
seizes and 1ifts the rail section, by means of special gripping device, and
moves 1t forward for the next run. It then settles back down onto the rails.

The machine 18 now being used in the construction of the Moscow subway.
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